Regional differences in non-enzymatic antioxidants in the heart under control and oxidative stress conditions.
Antioxidants are known to play an important role in mitigating oxidative stress injury. Regional concentrations of non-enzymatic antioxidants, redox ratio and lipid peroxides were studied in normal, ischemic and ischemic-reperfused rat hearts. Isolated perfused rat hearts were made globally ischemic for 45 min and reperfused for 15 min. Right ventricular wall (RVW), septum (S) and left ventricular wall (LVW) from control, ischemic (I) and reperfused (I-R) hearts were analysed. Tocopherol, retinol and ascorbic acid concentrations in different regions of perfused control hearts were not different. Reduced glutathione (GSH) was significantly lower in the RVW, while S and LVW had about three-fold higher levels. Oxidized glutathione (GSSG) was lower in the RVW and most concentrated in the LVW. The GSH:GSSG ratio was highest in the septum while RVW and LVW had similar values. Lipid hydroperoxide (LPx) concentrations in the three regions of control hearts were not different from each other. In I and I-R hearts, vitamin E declined in all three regions but the loss was significant only in the septum in the I group and in the septum and LVW of the I-R group. Vitamin A showed significant loss in all three regions of the I-R group. Vitamin C declined significantly only in the RVW of the I-R group. GSH increased in the RVW of the I and I-R groups compared to controls. GSSG was increased in the RVW and septum of the I group and in all regions of the I-R group. The redox ratio, GSH:GSSG, decreased in all regions of both I and I-R groups. LPx were increased in the septum of the I group and in all regions of the I-R group. Despite unique regional differences in non-enzymatic antioxidants, a comparable increase in LPx in the I-R group and similar extent of reduction in the redox ratio in different regions of the I and I-R groups, suggest that each myocardial region may use different antioxidant mechanisms to withstand oxidative stress.